Golgi apparatus of rat hepatocytes has a central role in the secretory process of these cells, being involved in the biosynthesis of a variety of lipoproteins and gbycoproteins (7, 9, 30) . Morphologically, it is less orderly arranged than that of many other cells, but nevertheless 2-4 cisternae with an apparent polarity are discernible in normal rat liver (8, 20) . 
Results

Cytochemical
Staining of Liver Parenchymal Cells
The Golgi stacks in normal untreated rat liver parenchymal cells are generally concentrated in the vicinity of the bile canaliculi and consist of 2-4 cisternae. TPPase and /3-NADPase appear in some but not in all Golgi complexes within the same cell.
TPPase Figure  1 shows Figure  3 ), however, it is found that this TPPasenegative lamelba is continuous with the GER.L, which is also unreactive.
Thus, the negative cisterna in Figure  2 corresponds to the transmost or the "rigid" lamelba, which is considered to be part of the GERL (2, 11, 12) .
f3-NADPase
finely granular reaction product along their entire length ( Figure 4 ).
In Figure  5 , a larger Golgi apparatus consisting of several cisternae is demonstrated, which shows positive reaction for f3-NADPase in two cisternae on the trans aspect. The transmost or "rigid" lamella is bocalized at some distance from the Gobgi stack and is devoid of reaction product ( Figure  5 ). In Figure 6, 
Effect ofD:fferent Fixation Conditions
The distribution of staining for TPPase remained unchanged when lower concentrations of glutaraldehyde (1%) or a mixture of glutaraldehyde and formaldehyde (0.5% glutaraldehyde and 4% paraformaldehyde)
were used. Shortening the fixation time to I or 2 mm resulted in a stronger staining of ER for TPPase with little or no change in the reaction of the Golgi complex ( Figure  13 ). The f3-NADPase activity in the ER was also more intense when above mentioned conditions were used ( Figure  14) . The staining in the Golgi complex, however, became less distinct so that all Golgi lamellae appeared weakly positive.
The best and most consistent results were obtained with our standard fixative containing 1.5% gbutaraldehyde and a fixation time of 5 mm.
Cytochemical Staining in Kupffer Cells
The Golgi complexes of Kupffer cells are often seen in groups mostly arranged around the centriole. On the other hand, in Figure 9 , the reaction is more intense in the first lamella on the trans side than in the second one, the third lamella remains unreactive. Thus, the distribution and intensity of staining seems to vary in different Golgi
complexes.
In contrast to hepatocytes, the endoplasmic reticulum of Kupffer cells is negative for TPPase reaction (Figure  7) .
f3-NADPase
The reaction product for f3-NADPase is seen in the rigid lamella located at some distance from the trans aspect of the Golgi complex ( Figure  10 ). In addition, positive staining is noted in the tubulovacuolar system of GERL ( Figures  1 1 and 12) . The other portions of the Golgi apparatus as well as the endoplasmic reticulum are negative.
Controls
In control preparations incubated in the absence of substrates, the The localization of /3-NADPase in the GERL of Kupffer cells is similar to the distribution of acid phosphatase, which is a typical marker for this portion of the Golgi complex (2, 11, 12, 18, 21, 26) . It should be noted that the incubation for /3-NADPase is also performed at pH 5, and previously, Smith described trace amounts of reaction product in the GERL system of other cells (27 Bar = 0.25 pm. Figure 9 . Reaction product is more intense in the first trans lamella than in the second.
The third lamella remains unreactive.
The improved contrast of cytomembranes is due to postfixation with osmium-imidazole. Rat Kupffer cells incubated for f3-NADPase activity. The reaction product is located in the GERL system. The Golgi apparatus is cut tangentially.
x 30,000. Bar = 0.25 pm. 
